Fractional modelling is a new meta-discipline that naturally addresses the complexity-induced research barriers in divers' areas of mathematics, science, and engineering. Fractional partial differential equations (FPDEs) rigorously extend the standard integer-order calculus and differential equations to those of fractional orders. The area of FPDEs is a rapidly growing field of research at the interface between computational mathematics, probability, and mathematical physics, where FPDEs emerge as powerful tools for modelling challenging multi-physics multiscale phenomena that exhibit anomalous (sub-or super-) diffusion, nonlocal interactions, long-memory dependence, power-law effects, and self-similar structures. In such complex processes, FPDEs naturally appear as physically correct governing equations leading to high-fidelity modelling and predictive simulations, which otherwise cannot be achieved using classical PDEs. Fractional modelling also plays a crucial role in modelling transport phenomena, where rates of change in the quantity of interest depend on space and/or time. In this context, FPDEs with 'variable-to-distributed' orders can be exploited in diverse physical and biological applications.
